The article is devoted to the analysis of the level of socio-economic differentiation of the constituent entities of the Russian Federation as of 2018. Based on the statistical information bulletin "Information for Monitoring the Socio-Economic Situation of the Subjects of the Russian Federation" of the Federal State Statistics Service, which characterizes the economic and social situation of the regions, a study is conducted focusing on the differences in socioeconomic development, using multidimensional statistical analysis methods. The location, composition, statistical characteristics of clusters, the degree of similarity and differences of the subjects of the Russian Federation were determined.
Introduction
The paper deals with the problem of determining the socio-economic differentiation of subjects of the Russian Federation as of 2018, which is based on data from the Federal State Statistics Service. As a result of the factor analysis of the initial data set, a two-dimensional factor space was formed, a meaningful interpretation of the factor values and the position of subjects in the factor space was carried out. Further, the clustering method was carried out using the k-means method, seven clusters were formed; more than that, the composition, position and size of clusters in the factor space were determined. Groups of constituent entities of the Russian Federation were identified with similar parameters of socio-economic development.
Materials and Methods
To analyze the socio-economic situation of the constituent entities of the Russian Federation, the following indicators for 2018 were selected: " -average monthly nominal accrued wages of employees (rub.), # -per capita monthly cash income of the population (rub.), $ -average labour forces (ths. ppl.), % -a number of unemployed (ths. ppl.) on average, & -a volume of investments in fixed assets (mln. rub.) for a particular year, ' -a retail trade turnover (mln. rub.) for a particular year, ( -a scope of work performed by the type of activity "Construction" (mln. rub.) for the year, ) -a number of required workers for vacant jobs (ths. ppl.) -an average value for the year, * -goods of own production were shipped, works and services were performed on their own (mln. rub.) [1] . As a result of the standardization procedure, a transition was made to the new, standardized variables " -* , which are deviations of the original values from the average values of each sample divided by the standard deviation (1) .
Thus, all normalized variables will be dimensionless, comparable values, with zero means and unit standard deviations. Variables " -* , as well as the baseline " -* , represent a nine-dimensional space of socio-economic indicators, in which each point determines the socio-economic status of the relevant region of the Russian Federation. The Euclidean distance in the space of normalized variables was used as a measure of the similarity of regions in the space of socio-economic indicators. Factor analysis using the principal component method with rotation according to the Varimax algorithm was applied to reduce the dimension of the space of socio-economic parameters to the array of normalized variables. As a result of factor analysis, a space of reduced dimensionality is formed from other factors, such as linear combinations of groups of statistically dependent initial variables, which are statistically independent variables themselves and can be used as universal indicators of the measure of socioeconomic differentiation of objects.
Further, in the factor space cluster analysis is performed using the k-means method. To determine the optimal number of clusters, the tree clustering procedure is used.
Results
As a result of a preliminary analysis of the initial set of indicators of constituent entities of the Russian Federation, the nine following regions are significantly different from the rest (Moscow, Moscow Region, St. Petersburg, Tyumen Region, Republic of Sakha (Yakutia), Kamchatka Krai, Magadan Region, Sakhalin Region, Chukotka Autonomous Okrug) and were excluded from the analyzed data set. The values of the mean values and standard deviations of the initial indicators for the standardization procedure are given in Table 1 . As a result of using the method of principal components with rotation according to the "Varimax" algorithm, two factors were formed: " and # . Table 2 shows the composition and factor loadings of the factors, significant values of loads greater than 0.7 are highlighted in bold. Table 2 shows that the variables $ -* have a very strong correlation with the first factor, the variables " , # correlate with the second factor. Factors are linear combinations of the source variables, the values of " , # can be calculated by the relations (2, 3) . " = −0,147 * " − 0,047 * # + 0,201 * $ + 0,202 * % + 0,126 * & + 0,182 * ' + 0,152 * ( + 0,136 * ) + 0,134 * * .
(2) # = 0,612 * " + 0,460 * # − 0,125 * $ − 0,219 * % + 0,089 * & − 0,066 * ' + 0,011 * ( + 0,050 * ) + 0,070 * * .
The tree-like cluster analysis showes that the most resistant to changing range mergers are fragmentation into two, three or seven clusters. Since the total number of the analyzed regions is 73, it is best to be fragmented into seven clusters. Table 3 shows the position of the subjects of the Russian Federation in the factor space ( " , # ), with the indication of the region's belonging to the cluster-column "K" and the integral rating of the region within the corresponding cluster-column "R". The statistical characteristics of the clusters (the positions of cluster centers in the factor space and standard deviations) are given in Table 4 . Table 4 (in column "K") shows the cluster numbers, in columns 4 " , 4 # are the positions of the clusters' centers, in columns " , # are the values of standard deviations for the objects included in the corresponding cluster. The standard deviations for all clusters have values significantly less than unity, which indicates a fairly dense character of the clusters and, accordingly, a high quality of clustering. Figure 1 shows the position of the regions of the Russian Federation in the factor space. The horizontal axis corresponds to the first factor, the vertical axis belongs to the second. The symbols C1-C7 denote the formed clusters.
Discussion
The proposed method (see also [2] and [3] ) allows to determine the degree of similarity or differences of regions in the factor space; however, the interpretation of the results obtained, as a rule, is fraught with some difficulties. In our case, the first factor " correlates with the indicators characterizing the level of development of the region and can be interpreted as the level of the overall economic development of the region. The second factor # corresponds to the average level of income in the region (see Table 2 ). It is interesting to note that the level of income ( # ) and the level of general economic development of the region ( " ) do not correlate with each other. So, the cluster C6 includes the regions with the highest level of development and the average level of incomes, and the cluster C7 consists of the regions with the highest level of income but a low level of development. As an example, the Altai Territory, the level of general economic development of which is higher than the average in the sample, it is 21 out of 73. The region is similar to the Voronezh and Saratov regions and slightly exceeds the Omsk, Orenburg, and Belgorod regions and Primorsky Krai, but in terms of income the last five regions, at the level of the Chuvash, Chechen, Karachay-Cherkess Republics.
The factors " and # can be used as universal criteria of similarity or difference in the degree of socio-economic development of regions both at the level of the Russian Federation and within the corresponding cluster. To determine the intracluster integral rating R (Table 3) , the sum of deviations of the factors from the cluster center was used as a measure.
Conclusion
The methods of multivariate data analysis was carried out as a study of the degree of difference in the level of socio-economic development of the constituent entities of the Russian Federation as of 2018. As a result of the factor analysis, two statistically independent factors were calculated from the initial set of nine indicators corresponding to the level of general economic development and income in the region. The clusters were formed in the factor space for the regions, their statistical characteristics were determined, and a method for determining the intracluster rating was proposed. The proposed method of determining the degree of differentiation in the level of socio-economic development of subjects within the cluster and clusters as a whole can be used to determine the development strategy of the subjects of the Russian Federation at the regional and federal levels.
